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P.   SPICES

Spices are the dried parts of plants which are used mainly as flavoring
agents for foods. Some, such as black pepper in a household shaker, may
be added to a food immediately before consumption (table spice), while
others may be used as ingredients of foods that will receive further proc-
essing.

Sensitivity of Products Relative to Safety and Quality

As raw agricultural commodities, uncleaned and untreated spices com-
monly contain high microbial populations (APHA, 1976; ICMSF, 1980;
Julseth and Deibel, 1974; Schwab et al., 1982). Spice-bearing plants are
exposed to a wide variety of microorganisms from the environment in
which they are grown and harvested. Furthermore, during drying, often
a simple procedure utilizing the sun, significant microbial growth may
occur. Numerous species of bacteria, yeasts, and molds constitute the
normal microflora of dried spices (Christensen et al., 1967; Julseth and
Deibel, 1974; Schwab et al., 1982), although aerobic sporeforming bac-
teria usually predominate (APHA, 1976; ICMSF, 1980). While bacteria
generally are not responsible for the spoilage of spices, growth of fungi
during storage and shipping may result in the development of off-flavors
and in the production of undesirable enzymes (ICMSF, 1980).

Spices can be a source of spoilage microorganisms when they are used
as seasonings for processed foods. For example, they may introduce heat-
resistant spores into canned foods and a variety of spoilage bacteria into
refrigerated products such as processed meats (ICMSF, 1980).

Bacteria of public health significance, e.g., Cl&stridium perfringens
(Krishnaswamy et al., 1971; Leitao et al., 1975; Powers et al., 1975),
Bacillus cereus (Kim and Goepfert, 1971; Powers et al., 1976), Esche-
richia coli (Kadis et al., 1971), Staphylococcus aureus (Julseth and Deibel,
1974; Schwab et al., 1982) and Salmonella (ICMSF, 1980; Laidley et al.,
1974; Health and Welfare Canada, 1983) may be present but usually in
low numbers. Mycotoxin-generating molds also have been isolated from
spices (Christensen et al., 1967) and low levels of aflatoxin, usually under
10 |JLg/kg, have been detected (Scott and Kennedy, 1975).

Although contaminated spices have not been major causes of foodborne
disease, a potential hazard exists, especially if the spice is to be used as
a table condiment. Contaminated pepper, for example, was responsible
for at least 126 cases of salmonellosis (CDC, 1982).